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Parents do not always receive accurate, timely and comprehensive information regarding a 
positive newborn screening from their infants’ primary care providers. The dissertation 
outlines the investigation of this problem. The methodology of the study is discussed 
including the survey of parents and primary care providers using the past system, the 
development of a web portal with a focus on plain language and action focused handouts. 
Without a simple to understand parent handout the newborn screening process is more 
stressful to families. Review of the literature is detailed including newborn screening, 
patient education, health literacy, Internet usage, online health education, design of patient 
education websites and the evaluative process of learning tools.  
 
Surveys informed the content of the web-based patient portal for both parents and PCP. 
Abbreviated parental stress scores did not identify elevated stress in parents during the 
initial PCP visit when the NBS results and plan of care were discussed. Evaluation of the 
planned web portal was permanently delayed related to change in statewide policies; thus, 
a standalone website was developed using Agency for Health Care Research and Quality’s 
patient education material tool for understandability and actionability of both patient 
handouts and web portals. Physician actionable NBS handouts were also developed. 
Formative evaluation using experts’ input, one-to-one trials and small group trials of the 
handouts for the site were completed with minor revisions made to the portal.  
 
The formative evaluation using the simple survey tool would have provided any additional 
portal changes required. Strengths of the study to include survey response rates, rigor of 
the comments by both parents and PCPs as well as constructive feedback from NBS 
experts are highlighted. The weakness is the lack of having a final participant group 
identified or available related to local NBS policies. Recommendations for future research 
are highlighted as well as discussion of changes in federal policy that will now allow 
further NBS research without the limitations once imposed. 
 
Keywords:  Newborn screening, primary care practice, survey, metabolic disorders, health 
information web design, evaluation of online health information, parent education, patient 
education material tool 
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Chapter 1 
 
Introduction 
 
 
 
 
Introduction 
As more infants with debilitating disorders are identified on newborn screening 
(NBS), the primary care provider (PCP) must assume a more active role in counseling the 
families regarding the immediate follow up of these infants. Basic knowledge is often 
lacking to counsel parents of infants born with rare inherited disorders (Farrell et al., 
2011; National Newborn Screening and Genetics Resource Center, 2006; Schmidt, 
Castellanos-Brown, Childress, Bonhomme, Oktay, Terry, Kyler, Davidoff, & Green, 
2012; Harrison, & Walling, 2010; Dunn, Gordon, Sein, & Ross, 2012; Groose, Reynolds, 
Li, & Farrell, 2010). Yet the PCP is best situated to provide the information as he will be 
following the child throughout her lifetime and can guide the family through the process 
whether a disorder is truly detected or not. The PCP provides a medical home that bases 
the care on the relationship between the provider and the patient or parents (Cline, 
Sweeney, & Cooper, 2018). Additionally, his advice is most often followed by parents 
(Moseley, Freed, & Goold, 2011).  Even with the multiple online resources available, 
80% of providers were concerned about receiving inadequate information regarding the 
care of the infant with a positive NBS (Dunn et al., 2012) and a proposed method to fill 
that knowledge gap for PCPs in Oregon was an online portal to share timely pertinent 
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information that will highlight the specific disorder, note the required diagnostic testing, 
outline key points while providing the PCP a checklist linked with easy to understand 
actionable handouts to educate the family. The dissertation evaluated the best method(s) 
to provide the required information to both PCPs and parents in a web-based format 
while underscoring the developmental process of that portal. 
The individual sections that follow discuss the various components of the dissertation 
including a brief review of background information, a more detailed problem statement, 
the dissertation goal or aim and the research questions. Further discussion outlines the 
relevance and significance of the proposed study followed by a brief review of the 
literature regarding NBS education from a parent and PCP perspective as well as 
previously identified solutions. The barriers and issues, the methodology, scope of the 
study, required resources, results and discussion to include limitations, strengths, 
weaknesses follows. The summary concludes the dissertation. 
Background 
Every infant born in the Northwest Regional Newborn Screening Program receives a 
NBS blood test as mandated by state laws (Oregon Administrative Rules, 2019a, 2019b, 
2019c, 2019d). Blood is taken from each infant via a heel stick and transferred to special 
filter paper (Clinical and Laboratory Standards Institute, 2013), dried and mailed to the 
Oregon State Public Health Laboratory for processing and testing (NW Regional 
Newborn Screening Program, 2018). Five states in the region (Oregon, Hawaii, Idaho, 
Alaska, and New Mexico) collect more than 154,000 specimens with greater than 510 
positive screening results identified annually (D. Sesser, personal communication, 
September 30, 2014). 
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Newborns are screened while in the hospital and the screening results are not available 
until several days later (Kuehn, 2013). When an infant is identified with a positive 
screening result, the infant’s PCP provides further follow up and is the principal 
communicator with the family. As many of the identified disorders are rare with an 
incidence of 1 in 1,300 to 1 in 350,000 (D. Sesser, personal communication, May 4, 
2017), most PCPs may never care for a single infant in the lifetime of their practice 
identified with a true disorder; however, many more will counsel parents regarding 
results of a positive newborn screen. As the identified disorders are uncommon, most 
health care providers’ educational programs do not prepare them to understand each of 
the 55 disorders (March of Dimes, 2012; Levy, 2010; Haymeens et al., 2013) detectable 
with the screening test. PCPs are not prepared to manage the follow up of these infants 
which includes counseling, further diagnostic testing and referral to specialists 
(McWalter, White, Hayes, & Au, 2011; Stark, Lang, & Ross, 2011; Schmidt et al., 2012; 
Dunn et al., 2012).  Schoen and colleagues (2012) in a large study of over 8,500 
physicians noted the lack of exchange capacity with reported gaps in communication 
between PCPs and specialists with substantial room to improve. 
PCPs need just in time resources provided to them in an easily accessible, usable 
format for their understanding as well as for the counseled parents’ understanding 
(Newborn Screening Authoring Committee, 2008). Providers (Dunn et al., 2012) also 
suggested electronic resources with step-by-step instructions to help them deal with a 
positive NBS as well as parental educational handouts (Anderson, Bentler, Vanderberg, 
& Berry, 2012), pamphlets and videos at appropriate literacy levels to assist in parents’ 
understanding. Parents suggest the PCPs share the results using plain language while 
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ensuring their understanding of the information given in addition to the educational 
materials noted by the PCPs (Salm, Yetter, & Tluczek, 2012). 
Problem Statement 
Parents do not always receive accurate, timely and comprehensive information from 
their infant’s PCP regarding their infant’s disorder detected on the NBS. The lack of 
information can be detrimental as the infant may not receive proper intervention, parents 
may be overly cautious, emergency care may not be readily sought or parents may have 
poor understanding of the correct disorder (Rinke, Mikat-Stevens, Saul, Driscoll, Healy, 
& Tarini, 2013). Jargon often clouds the needed clear communication of the positive 
screening results with parents (Farrell & Christopher, 2013).  Training programs rarely 
incorporate how to communicate bad news to parents and providers often find the 
situation stressful (Monden, Gentry, & Cox, 2017; Orgel, McCarter, & Jacobs, 2010). 
Providers have identified one of the preferred methods to receive the information through 
a web portal online (Dunn et al., 2012); however, current NBS programs do not provide a 
readily accessible comprehensive portal to discuss the disorder, its required diagnostic 
testing nor its treatment. Numerous online resources are available, but not readily 
accessible when searched on the Internet. 
Twenty years ago, only 3-5 disorders were identified on the NBS; today 55 different 
disorders are detectable in most screening programs in the United States (Levy, 2010; 
Haymeens et al., 2013; U. S. Department of Health and Human Services, 2013). The 
increase in the number of disorders has resulted in more infants identified with a positive 
NBS, requiring more PCP interventions. Currently, one in 800 newborns will be 
identified with one of the 55 detectable disorders in the Northwest Regional Newborn 
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Screening Program (2018) and as NBS programs continue to add disorders to the 
screening panel, more infants will be identified. False positive screening results are 
increasing with about 1 in 61 to 1 in 300 requiring intervention by the PCP including 
newborn hearing screening (Tarini, Clark, Pilli, Dombkowski, Korzeniewski, 
Gebremariam, Eisenhandler, & Grigorescu, 2011) with true positive results in 1 in 800 to 
1 in 3,200 screens (Centers for Disease Control and Prevention, 2012). The PCP is best 
positioned to provide education to parents regarding the findings on the NBSs and often 
is mandated by law to ensure that the testing is completed (Greene & Matern, 2014).  
However, many PCPs feel poorly prepared to provide the follow up care (McWalter et 
al., 2011; Stark, Lang, & Ross, 2011; Schmidt et al., 2012; Dunn et al., 2012; Hayeems et 
al., 2013; Groose et al., 2010). Hayeems and colleagues (2013) noted that even those 
providers that acknowledged that part of their responsibility was to provide educational 
information and handouts, less than 50% were noted to do so in their actual practice. 
Hinton and team (2012) demonstrated that a focused practice performance improvement 
project could improve NBS in pediatric practices with the increased use of one specific 
national NBS tool, the ACT sheets (American College of Medical Genetics, 2006).  
The inclusion of a web portal with NBS literature or other resources will allow parents 
to access additional information and benefit those having infants with an abnormal NBS. 
A comprehensive investigation was needed to assess the most effective approach for the 
process (Schmidt et al., 2012; Groose et al., 2010). Various provider fact sheets have 
been available for a decade, for example the American Academy of Pediatrics’ Newborn 
Screening Fact Sheets (Kaye et al., 2006),  the American College of Medical Genetics’ 
action sheets (2006) 
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(http://www.acmg.net/Content/NavigationMenu/Resources/ACTSheetsandConfirmatory
Algorithms/default.htm) through the National Newborn Screening and Genetics Resource 
Center and the simple regional fact sheets on the Oregon State Public Health Laboratory 
website at 
http://public.health.oregon.gov/LaboratoryServices/NewbornScreening/Pages/index.aspx.  
The Star-G (Screening, Technology and Research in Genetics) Project developed fact 
sheets written specifically for parents in 2007 with revisions in 2011 
(http://newbornscreeing.info/Parents/facts.html). Although the facts sheets underwent a 
rigorous developmental process, plain language criteria were not incorporated into the 
sheets. A nationwide website (http://www.babysfirsttest.org/) is available as funded by 
Newborn Screening Act of 2008. The site has undergone rigorous reviews and updates 
but is not state specific as recommended (Newborn Screening Authoring Committee, 
2008) and lacks many of the detailed educational materials needed for communication 
between PCPs and parents. 
The complex NBS laboratory technology continues to be enhanced and updated 
(Chen, Hsieh, Hsu, Chen, Su, Tseng, Chien, Hwu, & Lai, 2013), now the remaining 
follow up processes need to be refined to meet the needs of the nation’s littlest citizens 
and their families (Buchbinder & Timmermans, 2012; Rinke et al., 2013). The PCP is the 
best person for the educational and counseling task as infants with actual disorders will 
require coordination of care in their medical home while those with false positive results 
will require ongoing confirmation that the child does not have the inherited disorder nor 
any of its symptoms. 
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Dissertation Goal 
The goal was to conduct a needs analysis, develop, implement and evaluate an 
effective online resource for the PCP as well as for parents of infants identified with a 
positive NBS. Achievement of the goal will ensure timely, appropriate and equitable 
health care delivery. The resulting portal will be valuable to PCPs and parents within the 
Oregon Newborn Screening program as more comprehensive information is readily 
available to them. The general public, including family and friends, will also have more 
detailed and focused information regarding a disorder identified via newborn screening. 
The portal will be available to all PCPs throughout the nation via a direct URL when the 
study concludes and interested parties may find the portal through an Internet search 
using keywords such as newborn screening results, counseling for abnormal NBS results, 
NBS disorders parent education and exact disorder names such as Phenylketonuria 
(PKU). 
Research Questions 
The four research questions that guided the study are as follows: 
1.  What are the components of an online portal for primary care providers (PCPs) and 
parents of newborns with a positive NBS? 
   
2.  What information and in what format during the initial interaction with parents and 
PCPs would be most beneficial for the interaction? 
 
3.  How will a portal that provides simple, up-to-date plain language NBS educational 
material improve patient care in the Oregon Newborn Screening Program from PCPs’ 
perspective and parents’ perspective? 
 
4.  How will a portal with prepared appropriate PCP material improve the understanding 
of the disorder, the interaction with the parents and thus the care of the infant? 
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Relevance and Significance                                                                               
   Communication with parents is a learned process. Fong, Anat, and Longnecker (2010) 
highlight the lack of research in this critical area of patient care. Providers have difficulty 
in sharing prognosis information with parents. Often the communication with parents is 
not focused on the long-term outcome but focuses on the day to day to day care of the 
infants as noted in a small observational study (Boss, Lemmon, Arnold, & Donahue, 
2017), whereas the parents may need to know the long-term prognosis. In a busy primary 
care office where patients are typically seen every 15 minutes, communication must be 
targeted and comprehensive (Cline, Sweeney, & Cooper, 2018). Current NBS programs 
are identifying more infants, but the disorders identified are rare and many PCPs may 
have never heard of the disorders and yet parents expect the provider to be the expert on 
all disorders including the newly identified disorder in their infant.  
  About 10,500 infants are identified yearly in the United States with an abnormal NBS 
result that requires further testing for confirmation of the disorder (Centers for Disease 
Control and Prevention, 2012; Northwest Regional Newborn Screening Program, 2018). 
Additionally, the carrier status identified in the NBS process for some disorders escalates 
PCP’s involvement while complicating the responsibility role of PCPs (Farrell et al., 
2011). Rarely does a PCP have more than one child identified with a NBS detectable 
disorder, so roughly 10,500 providers are affected each year.  
Historically in the Oregon NBS Program, PCPs were faxed information regarding the 
disorder including the NBS results, a letter noting the findings and the recommended 
follow up testing, an overview of the disorder for the PCP and any pertinent information 
for testing details that included paperwork and addresses to mail special laboratory 
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testing as required. One of the four NBS medical sub-specialists then called the PCP to 
answer any questions, reiterated the required confirmatory testing and discussed any 
necessary interventions. The PCP then contacted the family to complete the counseling 
and necessary testing (S. Denniston, personal communication, September 30, 2014). Due 
to the number of false positives and the rapport that the family either has or will 
established with the PCP, the PCP is the ideal communicator of the information. 
However, the PCP’s lack of expertise in these disorders requires immediate, accurate, 
understandable and readily accessible information. 
The Newborn Screening Authoring Committee (2008) proposed specific algorithms to 
incorporate care for infants affected with these disorders in a timely manner. Parents 
reported misinformation or lack of information regarding the identified disorder and often 
reverted to searching the Internet resulting in misinformation or often even searching for 
the wrong disorder. This first contact may impact the parents’ lifelong perception of the 
disorder and its impact on their child. By receiving quality, timely, comprehensive 
information, the family will have a better understanding of the disorder, will be able to 
implement the recommended interventions and will verbalize less stress (Farrell & 
Christopher, 2013). Besides the parents’ perception, a rapid implementation of treatment 
is often required and necessary for providing appropriate intervention (Greene & Matern, 
2014). 
The Agency for Healthcare Research and Quality (2013) recently developed an 
instrument that assesses the understandability and actionability of print and audiovisual 
educational materials.  The Patient Education Materials Assessment Tool (PEMAT) 
outlines a method to assess the understandability and actionability of patient educational 
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materials. All materials developed and posted on the portal incorporate a high level of 
understanding and are action focused.  
By designing and evaluating a portal to share the information and document the usage, 
others may model the tool and be able to provide similar plain language sites to provide 
disease-specific information for rare disorders. Much of the information was available on 
the Internet but was not readily available for the busy general provider that does not have 
the time to search for the pertinent information nor the expertise to assess the accuracy of 
obtained information. The study added an effective method to provide data to PCPs and 
parents as well as assessed the effect on the care of the infant with a positive NBS. As the 
method of incorporating a repository for all key NBS resources for the PCP to access in 
one web-based portal was not currently documented in the literature, this study would be 
considered original work now. Many articles alluded to this step being the next research 
question to study as a gap does exist (Dunn et al., 2012). 
Barriers and Issues 
The proposed problem was difficult to solve as multiple people were involved in the 
NBS process with the parents and the infant being the focal point. The multiple 
interactions required a different method than the one in place for years. Retooling the 
communication process and sharing the information with the various stakeholders 
including the PCP, the state newborn screening follow up coordinator and sub-specialty 
physicians required re-training. Marketing the site and having providers access the 
information was a barrier that required intense coordination.  
At first glance, the solution of a simple website that clusters all pertinent information 
into one portal appeared to be an easy solution, but the task of linking the PCP 
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information with checklists and the plain language actionable parent information was a 
key factor that was not present in any known site. The step required designing materials 
as well as designing a web portal. Few investigators have specifically evaluated the use 
of such portals where available for other genetic or chronic disorders. Other barriers were 
access to parents of infants born with NBS disorders or tested positive on screening as 
well as linkage through the Oregon State Public Health Laboratory for the proposal 
approval, which was a lengthy process that was finally achieved by using the data that 
individual NBS specialty consultants possessed (See Appendix A).  Another barrier was 
the rigor of the process of adding material to the NBS website. The largest barrier that 
resulted in changing the methodology was a policy change that no longer allowed the 
author to contact the PCPs or parents of infants with a positive NBS after the portal was 
designed to administer the post-portal surveys. 
Perspective of the Research 
The advocacy/participatory worldview is utilized to assist marginalized individuals or 
groups (Creswell & Poth, 2014). For parents of children with an identified NBS disorder, 
an action agenda could change the current clinical treatment regime. The current focus is 
on the required follow up testing with minimal counseling, whereas the focus could 
change to a more holistic approach to incorporate increased communication and 
information sharing. With this worldview in mind, the proposed study did not focus on 
the medical issues, but the broader social and educational issues.  
This group of individuals is small in number and has limited voices. Learning more 
about the social and educational aspects and integration of computing technologies would 
bring change to the current medical practices. The focus of the study was on 
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understanding the educational process and its impact on the parents and their infants. 
Initial discussion with a few individuals that have experienced this counseling process not 
only informed the design, but also allowed the voice of the group to be heard. 
Definition of Terms and Acronyms 
Terms 
Actionability - patient education materials are actionable when consumers of diverse 
backgrounds and varying levels of health literacy can identify what they can do based on 
the information presented (AHRQ, 2013, p.1). 
Confirmatory/diagnostic test - test to prove or disprove the presence of a specific 
condition identified by screening tests (CLSI, 2009, p.1). 
Evaluation - the process of judging whether a process, person or thing is an effective 
learning tool using the instructional objectives as a guide to the content being evaluated 
(Morrison, Ross, Kalman, & Kemp, 2013). 
False positive - A result that indicates that a given condition is present when it is not 
(www.medicinenet.com/script/main/art.asp?articlekey=3377). 
Health Literacy - A person’s ability to obtain, process and understand basic health 
information and services so she can make appropriate health decisions. People who 
understand health care information are healthier (Health Literacy Innovations, 2008). 
Medical home - a patient centered, multi-faceted source of personal primary health care, 
based on a relationship between the patient and physician, formed to improve the 
patient’s health across a continuum of referrals and services (Rosenthal, 2008). 
13 
 
 
Newborn screening - the process of testing newborn babies for treatable genetic, 
endocrinologic, metabolic and hematologic disorders (Northwest Regional Newborn 
Screening Program, 2018).              
Newborn screening program - a public health program responsible for development, 
implementation and oversight of policy and procedures within the screening system that 
administers newborn screening within the newborn screening system (CLSI, 2009, p.2).  
Patient education - a combination of learning experiences that influence behavior change 
and thus produce changes in the knowledge, attitudes and skills required to maintain and 
improve one’s health (Rankin, Stallings, & London, 2005). 
Plain language - Communication your audience can understand the first time they read or 
hear it. Language that is plain to one set of readers may not be plain to others. No one 
technique defines plain language. Rather, plain language is defined by results—it is easy 
to read, understand, and use (http://www.plainlanguage.gov/historical/index.cfm). 
Positive newborn screen - The baby’s screening exam showed signs that the baby may be 
at higher risk of having one or more of the conditions included on the newborn screening 
panel. This does not mean that the baby definitely has a medical condition. In fact, most 
babies who receive positive results do not have the condition of concern 
(http://www.babysfirsttest.org/newborn-screening/responding-to-results#positive). 
Primary care provider - a health care professional who provides the basic health care for 
an individual (CLSI, 2009, p.2).  
Subspecialty care provider - an individual trained to provide specialized pediatric 
services in metabolism, endocrinology, hematology (CLSI, 2009, p.2).  
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Tailored design - a development of survey procedures that work together to form the 
survey request and motivate various types of people to responds to the survey by 
establishing trust and increasing the perceived benefits of completing the survey while 
decreasing the expected costs of participation (Dillman, Smyth, & Christian, 2014, p.38). 
Acronyms 
ACT- action 
CDC - Centers for Disease Control and Prevention 
CF - Cystic Fibrosis 
CH - Congenital Hypothyroidism 
CLSI - Clinical and Laboratory Standards Institute 
HON - Health on the Net 
IHCS - Interactive Health Communication Systems 
IRB - Institutional Review Board 
MCAD - Medium Chain Acyl CoA Dehydrogenase Deficiency 
CF - Cystic Fibrosis 
NBS - Newborn screening  
PCP - Primary care provider 
PEMAT - Patient Education Materials Assessment Tool 
PKU - Phenylketonuria  
Organization of the Study 
The chapter highlighted the significant problem of providing information to PCPs and 
parents regarding a positive NBS result. The necessity of conducting a needs analysis, 
developing, implementing and evaluating an effective online resource for the PCP as well 
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as for parents of infants identified with a positive NBS result was evident. Because of the 
importance of the problem, the research will contribute to the limited existing knowledge 
about the best method(s) to provide the information.  
The detailed problem statement, goals of the proposed study, research questions and 
various barriers were outlined in the first chapter.  The second chapter reviewed pertinent 
literature pertaining to the proposed study with the third chapter describing the 
methodology and required resources. The fourth chapter presented the pertinent data from 
the surveys of PCP and parents regarding the information needed in the educational 
portal and the final chapter discussed the conclusions to include implications and 
recommendations.  
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Chapter 2 
 
Review of the Literature 
 
 
Introduction  
 
The chapter overviews the relevant literature pertinent to the research problem. The 
first area includes patient education including a definition and providers’ and parents’ 
roles in the process. An understanding of the function of health literacy and Internet 
usage in both patient education and more importantly its linkage with online health 
education follows. Highlights of designing patient websites and the evaluation process of 
learning tools that provide a foundational understanding of proposed solution completes 
the review. 
Patient Education 
 Patient Education Defined 
A simple explanation of patient education is necessary to understand its interaction 
and relationship to online health education information. Patient education is a 
combination of learning experiences that influence behavior change and thus produce 
changes in the knowledge, attitudes and skills required to maintain and improve one’s 
health (Rankin, Stallings, & London, 2005). The education can be self-sought or often is 
linked to the patient’s clinical visit with a health care provider. Clinical encounters 
include many aspects such as the history and exam, but many would counter that patient 
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education is one of the most important components. Patient education is a keystone in 
every clinical encounter and essential in the NBS screening initial encounter (Salm, 
Yetter, & Tluczek, 2012).  
Providers place different value on patient education. Often the responsibility is not 
with the physician, but with other staff members from nurses to health educators to 
pharmacists or sometimes assigned to no one. Based on this fact, a regimented, 
standardized approach to this keystone clinical element may benefit patients and assist 
the provider in providing the best supportive care possible to his patients. The explosion 
of the Internet has been embraced by the health care community much slower than its 
adoption by others. The quality of health care websites is an interesting research topic; 
however, the impact of that quality on health outcomes is difficult to assess. Another area 
with little understanding is the interpersonal support issues and the possibility of a 
community of practice being the support group online that parents may need for the 
emotional acceptance of the infant’s disease - a question beyond the scope of the 
proposed study, but one to be mindful of when designing a portal.  
Patient Education and the Provider Interface 
The parent of an infant with a possible detected disorder holds an important role in the 
management of the child’s multiple health care needs. Patient education is a valuable tool 
in managing chronic illness and can be a catalyst for change. As patients converge to the 
Internet for health care education, the health care provider needs to accumulate new tools 
and understand the process for obtaining accurate and credible health information while 
supporting the patient through the process (DeMarco, Nystrom, & Salvatore, 2011; 
Nordfeldt, Ängarne-Lindberg, Nordwall, & Krevers, 2013). Parents of an infant 
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identified with a positive screen and a possible disorder have special health educational 
needs (DeLuca, Kearney, Norton, & Arnold, 2012) that have not been thoroughly 
explored.  
The health care provider’s role encompasses more than just linkage to health care 
information as numerous other critical interventions are required. Health care providers 
can provide anticipatory guidance and prepare parents on expectations and challenges in 
the future while dealing with the chronic illness in their child (Edwards, 2017). Not only 
should a child’s anxiety and perceptions be accounted for, but also the parents’ 
perceptions and anxieties need to be realized. Education plays a key role in the process. 
By providing education and interventions, misconceptions and inaccurate perceptions can 
be corrected. 
Parent Education in NBS 
Farrell and colleagues (2011) highlight detailed communication strategies to improve 
both communication and education for follow up to NBS. As the timing of education 
regarding diagnosis should be near the actual time of diagnosis, the PCP is the provider 
of choice for positive NBS education. The education content is varied and yet details are 
necessary during the first interaction.  
Health Literacy 
Basic Overview of Health Literacy 
Health literacy refers to a person’s ability to obtain, process and understand basic 
health information and services so she can make appropriate health decisions. People 
who understand health care information are healthier (Ferguson & Pavlak, 2011). 
Inadequate health literacy has been associated with higher rates of hospitalizations and 
19 
 
 
emergency room use, longer recovery periods after illness and more complications with 
illness. Health literacy is required for parents to provide adequate interventions to meet 
the health care needs of their children (Harrington, Zhang, Magruder, Bailey, & Lynn, 
2015). 
 The classic definition of health literacy is as follows: 
Health literacy represents the cognitive and social skills which determine the 
motivation and ability of individuals to gain access to, understand and use information 
in ways which promote and maintain good health. Health literacy implies the 
achievement of a level of knowledge, personal skills and confidence to take action to 
improve personal and community health by changing personal lifestyles and living 
conditions. Thus, health literacy means more than being able to read pamphlets and 
make appointments. By improving people’s access to health information, and their 
capacity to use it effectively, health literacy is critical to empowerment. Health literacy 
is dependent upon more general levels of literacy. Poor literacy can affect people’s 
health directly by limiting their personal, social and cultural development, as well as 
hindering the development of health (Nutbeam, 1998, p10). 
 
A clear example of how increasing health literacy improved health information 
occurred a decade ago in a minority community using community outreach workers. By 
linking outreach workers with residents desiring information on the web, the residents in 
a Colonias project became more informed about their disease. The residents learned how 
to research independently after two to three short sessions with an instructor, a 
community outreach worker. By teaching patients how to use the system, the patients 
could become independent and do their own research for themselves or for family 
members. One particular website, MedlinePlus, was used extensively as the training 
target. Patients liked the graphics in MedlinePlus and preferred multimedia even if it just 
consisted of pictures and words. The residents reported that the online educational 
resource helped reduce anxiety as they knew what to expect regarding their health issues. 
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Another important aspect of MedlinePlus was that the system assisted the residents in 
finding health educational material in their native language. Participants made decisions 
based on the health education. Increasing health literacy among vulnerable populations 
can occur not only through the comprehensive interaction with the health care provider 
but also through training using intermediaries like community health workers (Olney, 
Warner, Reyna, Wood, & Siegel, 2007).          
Parents and Health Literacy 
Another example of health literacy influencing health outcomes was demonstrated in 
patients with chronic asthma (Harrington et al, 2015). Parents with low literacy had less 
knowledge and their children had greater use of rescue medications and were more likely 
to have moderate or severe asthma than their counterparts. Health literacy affects the 
health outcomes and needs to be considered with any online patient education portal’s 
development and implementation. 
One possible technique to assist providers in the process of empowering parents as 
experts is to use information prescriptions. As parents search the Internet for health 
information regarding their children, information prescriptions may be a method to direct 
them to information sites that are more credible. Health care providers write information 
prescriptions for parents to use specific parts of the Internet for health care management 
(Roderer, 2011). In some clinics, another member of the team may assume the role of 
information prescriber. Sharing pertinent online resources for a particular disorder with 
linkage to credible sites is an additional role of the nurse in the clinic setting (Weber, 
Derrico, Yoon, & Sherwill-Navarre, 2010).  
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Typically, providers caring for children with metabolic conditions referred families 
specifically to one website, the Genetics Home Reference website, using an information 
prescription with 89% agreeing that the prescription was a good idea with most actually 
visiting the website. Over 79% of families found that the information on the website 
supplemented the physician’s advice, 60% had an improved understanding of the 
metabolic condition and 42% searched for more information (Beaudoin, Longo, Logan, 
Jones, & Mitchell, 2011). While empowering the patient, the provider needs to be 
available for clarifying and answering any possible questions that the information 
prescription may elicit. Providers should be prepared to answer questions about the sites 
and use of the Internet while offering guidance to high-quality information sites (Roderer, 
2011). 
Websites and Health Literacy 
Critical evaluation of health care information websites has been proposed, yet 
minimally accepted. The health care provider can educate the patient on some simple 
concepts to support the patient in the quest for quality Internet health information. Health 
care providers should encourage patients to scrutinize health care websites and share 
methods to do so, thus empowering them. Patients may need to learn simple concepts 
such as the difference between the types of websites based on the suffix in the domain 
name. For example, by knowing the suffix, such as .gov, .edu, .com or .net, the patient 
can understand who may be sponsoring the website. Realizing that a company that is 
trying to sell a particular product may sponsor .com sites would alert the patient to be 
aware of that fact when reviewing information on the site. Patients should be cautioned 
regarding consumer advertising and that not all advertised products are fully endorsed 
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because they are on a website (Weber et al., 2010).  Providers should also be cognizant of 
the reading level of websites. Reichow and colleagues (2012) reviewed autism websites 
and found the overall reading level to be high with half of the websites written at a 
collegiate reading level, much higher than the average 7th to 8th grade level of parents.                     
At one time, the Health on the Net (HON) certification was the gold standard for 
health care websites and the premise was that the certification would require less scrutiny 
from the health care professional as the best sites would be certified. However, few sites 
have sought and been granted HON certification (Health on the Net Foundation, 2013).  
Due to the limited sites being HON certified, using the criteria as proof of a reliable site 
is not a viable option. Other simple methods need to be discussed with the patient. 
Knowing the currency of the site as well as the authorship adds credibility to the site 
(Weber et al., 2010).                                                                   
A previously developed and recently validated tool, LIDA by Minervation, is a 41 
question instrument that focuses on accessibility, usability and reliability specifically for 
health care websites An online portal allows for a quick reliable and reproducible 
assessment of health focused website available at http://www.minervation.com/wp-
content/uploads/2011/04/Minervation-LIDA-instrument-v1-2.pdf . 
Internet Usage 
 Internet Usage for Patient Education 
The impact of the Internet on patient education has increased dramatically in the past 
decade. As 89% of American adults use the Internet (January 2018 at 
http://www.pewinternet.org/fact-sheets/health-fact-sheet/) and 72% of those users have 
looked for health or medical information online in the past year. That translates into 62% 
23 
 
 
of American adults using the Internet for health information searching. Use of social 
network sites is lower with only 62% of adult Internet users (46% of all adults) accessing 
these sites and only 15% of Internet users finding health information on the sites. The 
health information online remains useful with 30% of users stating that the Internet has 
improved the way they get their health care information (Fox, 2011). The seeking of and 
then adoption of the noted health care advice has a potential to change the way current 
health care is administered. The Internet’s growth continues, however its role in patient 
education remains a supplemental one; adults continue to seek their offline community 
consisting of health professionals (71%), friends or family members (51%) or others with 
the same health condition (21%) to answer their health questions (Fox, 2011). Caiata-
Zufferey and colleagues (2010) found that patients searched the Internet for health 
information to prepare for a consult, complement or validate a visit and/or challenge its 
outcome. The explosion of Internet usage has influenced patient education and the health 
care community is beginning to embrace the Internet as a potential asset. 
Parents’ use of the web may have an even greater impact on the delivery of patient 
education. In one small study, (DeLuca et al., 2012) 44 parents of newborn screening 
positive infants reported a higher use of the Internet for health care information retrieval 
than the general population with 89% using the Internet to access information prior to 
meeting with their specialty providers. As the Internet adoption for health information 
progresses and the younger generation become parents, the number may increase further 
based on the high Internet usage among teens. The younger generation reports an even 
greater use of the Internet with 93% of American teens (age 12-17) using the Internet and 
63% using the Internet daily. Teens from the lowest income level (below $30,000) are 
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using the Internet more often (23%) to seek health information than those teens in more 
affluent homes (over $75,000) with only 11% searching the Internet for health 
information (Lenhart, Purcell, Smith, & Zickuhr, 2010).  
When patients go online, they are seeking a variety of health care information. Most 
seek wellness information, followed by disease specific information (Weber et al., 2010). 
Many users reported that when they search online, they are pleased with the results if 
seeking wellness information and less pleased with the results of disease specific 
information. In an Australian study, searching for online health information results in 
83% of users reporting that the information influenced the questions that they asked their 
health care provider and only 18% reported obtaining information that changed a decision 
(Wainstein, Sterling-Levis, Baker, Taitz, & Brydon, 2006).  As hundreds of thousand 
sites offer health care information, the process can be overwhelming. The concern is in 
not only the quality of the massive number of sites, which will be detailed further below, 
but also the capability of finding adequate accurate information. Reliability of websites is 
still being incorporated into the technical aspects; however, now even more authors are 
developing information throughout the Internet in various formats, increasing the chances 
of lost end users (Adams, 2010). 
Patient’s Internet Use and Impact on the Health Care Provider 
Health care providers need to improve their own skills using the Internet to be able to 
assist patients in the navigation process (Townsend, Leese, Adam, McDonald, Li, Kerr, 
& Backman, 2015). Only by understanding the process themselves can providers share 
that knowledge with their patients to foster this mode of patient education. The Internet 
allows patients to increase their knowledge about a health care concern; however, to 
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confirm their findings they often seek advice of their health care practitioner (Sillence, 
Briggs, Harris, & Fishwick, 2007; Sommerhalder, Abraham, Zufferey, Barth, & Abel, 
2009). As the use of the Internet to seek valid, accurate and useful health information 
increases, the health care provider needs to learn the importance of empowering the 
patient to learn the skills to navigate this vast resource, while still being able to 
substantiate the Internet information. That validation is not a frequent occurrence. 
Numerous physicians (36%), noted in a small study of physicians (N=92), had one 
patient per week that brought information into a visit that they had obtained online 
(Schwartz, Roe, Northrup, Meza, Sefeldin, & Neale, 2006). The information found is 
often overwhelming for the patient to make any informed decisions solely. The validating 
of the information is not a simple process. Providers need to ascertain whether the 
information that patients have found on the sites is evidence-based and relevant as well as 
a valid website (Schwartz et al., 2006; Sommerhalder et al., 2009).                           
Online Health Education                                                                                                  
Benefits of Online Health Education                                                                               
Online education is obtained through various modalities including basic health 
information acquired on the Internet via individual searches, via web-based educational 
training, or via web-based discussions. The published benefits of these modalities are 
many. The Internet continues to impact health and health care from both the healthcare 
aspect and from the day-to-day functioning of patients (Gibbons, 2008). The Internet may 
be an excellent way for health care providers to educate patients with a result of changing 
behaviors (Sommerhalder et al., 2009). Online systems assist patients and their families 
to understand their particular disorders, to allow participation in decisions and to cope 
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with the complications of the disease process. Patients and their families have the feeling 
of greater control over the disease process and the interventions due to technology. 
Interactive Health Communication Systems (IHCS) are systems that use computers to 
deploy health information to patients. Most IHCS are disease-specific and not linked to 
the clinical care of the patient. IHCS can bring knowledge to a specific group of patients 
to assist in better understanding, coping and managing their disorder. The current 
disassociation of these portals and clinical care is of concern as integration would benefit 
not only the patient, but also the health care providers that care for these patients 
(Brennan, 2007).  
Comparisons have been made between patient education with a provider and with only 
a computer. Time and money were saved using computer-based education without 
compromising patient satisfaction or knowledge levels. Satisfaction was equal with both 
types, but a higher knowledge level was achieved with the computer-based education. 
Computer-based education increases the standardization of education provided to 
patients. Computer-based education allows time for providers to do other necessary 
caring tasks (Keulers, Welters, Spauwen, & Houpt, 2007).  
Patients see the computer as a symbol of patient empowerment. Advantages of 
computer-based patient education include: (a) patient expectation of the health care 
provider being technologically advanced, (b) ease in adjustment of the level of literacy 
level of the education, (c) efficiency of the office setting is increased. Caution is 
warranted on the use of the computer-based education over face to face interaction as 
sometimes personal interaction is required. Health care providers need to harness the 
computer use in their practices as patients have been using them or their health care 
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information needs (Schooley, San Nicolas-Rocca, & Burkhard, 2015) for over a decade. 
Computers are a unique medium to support instruction. Often computers are the most 
cost-effective and efficient modality to deliver instruction.  
Other stated benefits of online education noted by patients are that patients can remain 
anonymous and access the material at will. Another benefit is the immediate access to a 
support group. Of those seeking health care via the Internet in the United States, 45% 
have also used discussion groups as support groups for their particular medical condition. 
The more similar fellow online support group members seemed, the more positive the 
entire interaction and information shared was to the user (Wang, Walther, Pingree, & 
Hawkins, 2008). One downfall of the computer-based education is often the lack of 
ability to being able to ask questions and receive a timely answer (Beranova & Sykes, 
2007). For parents, the emotional aspect of the disease process is important to work 
through and the online education does not always provide an outlet to complete the task. 
In parents dealing with a new diagnosis in their child, the face to face interaction is 
desired to provide reassurance. Any disease information shared was not as important as 
the comforting of the parents by providers. When designing and planning online 
educational portals, these key facts need to be considered.  
Quality of online resources 
Despite the concerns over the quality of information on the web, searching continues 
as patients are still seeking quality advice and information from the Internet (Fox, 2011). 
The more credible the site appeared, the more likely the patient would act on the 
recommendation given (Ilic, 2010). The methodology of deciding which websites are 
useful and valid for most users is not a scientific one, but one based on individual 
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intuition combined with an understanding of the sponsor of the site. Patients determined 
website accuracy by the endorsement of a site by either a governmental agency or a 
professional organization and their own perception and understandability of the 
information presented (Schwartz et al., 2006). In 2007 (Agwunobi) fewer than 15% of all 
healthcare websites noted the author and affiliated organization and only 1% note the 
date of creation or updates. In 2016, using a similar sample of websites, over 90% noted 
the author and 25% noted the date of creation or updates (Devine, Broderick, Harris, Wu, 
& Hilfiker, 2016). Patients need to find high quality and relevant health information as 
quickly as possible in many cases and knowing who published the information and the 
date, the reliability and credibility of the website is increased.  
Finding high quality material is possible using developed tools. Consensus of health 
information is important, and collaboration and dissemination are crucial. Many of the 
quality implementation processes are too expensive to fully employ by organizations 
sponsoring websites. An expectation was that national and regional health authorities as 
well as private website developers would employ the quality criteria while educating the 
end users about quality. The guidelines are available and numerous. The following 
organizations have developed guidelines for evaluating health information websites: (a) 
Health on the Net (HON), (b) American Medical Association, (c) Internet Health Care, 
(d) Coalition Hi-Ethics, (e) MediCertain, (f) Health Summit Working Group and (g) 
eHealth code of ethics. All criteria come from the same foundation of the principles of 
privacy, honesty, confidentiality, currency, accuracy, prevalence, consent, disclosure and 
accountability (Alamantariotou, 2009). Based on the reviewed literature and the 
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prevalence of noted references, only three of the website evaluation guidelines are 
included. 
The Health on the Net (HON) code originated in 1997 consisting of eight broad 
principles with the underlying premise that medical personnel should only communicate 
medical information. The HON code is a voluntary certification system that outlines eight 
principles that should be adhered to in all health care websites. Those sites that meet the 
criteria are certified as HON code certified. The eight principles are (a) authority – 
qualification of authors given, (b) complimentarily –  information to support rather than 
replace, (c) confidentiality – respect privacy of users, (d) attribution – cite the sources and 
dates of information, (e) justifiability –  ability to back claims, (f) transparency – 
accessibility, contact details given and correct, (g) financial disclosure – details of 
funding and (h) advertising – distinguish advertising from editorial (Health on the Net 
Foundation, 2009). The perceived value of the certification is low as noted in the limited 
number of HON code certified sites. A massive number of sites offer health care 
information (Alamantariotou, 2009) and just over 8,000 websites are now HON code 
certified (Health on the Net Foundation, 2013). The perceived value of HON certification 
is reflected in the numbers noted above and requires no further discussion. 
The Medical Library Association (2009) has developed an easier set of guidelines for 
patients. The guidelines with detailed steps highlight how to find and evaluate online 
patient education resources for the health information seeking user. Tools used to find 
trusted and relevant information, highlighting MedlinePlus (http://www.medlineplus.gov) 
produced by the National Library of Medicine and Healthfinder 
(http://www.healthfinder.gov) from the US Department of Health and Human Services, 
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are shared by the Medical Library Association. The guidelines include only the following 
four criteria: (a) sponsorship – sponsor of the website noted, (b)  currency – update 
frequency with date stated, (c) factual information – clear, verifiable source and (d) 
audience – states targeted audience as either consumer or health care professional 
(Medical Library Association, 2009). The simplified guideline may be of use to providers 
educating patients about Internet usage when searching for health care information. 
DISCERN is an instrument used to evaluate quality of health care websites, using 
evidence-based parameters (Khazaal, Chatton, Cochand, Coquard, Fernandez, Khan, 
Billieux, & Zullino, 2009). A tool was devised to be able to assess websites for their 
reliability and credibility. The DISCERN tool consists of three sections: (a) reliability of 
the publication or can the publication be trusted as a source of information, (b) analysis of 
the proposed treatment choices and (c) overall quality rating of the site. A shortened 
version was devised for use by patients. Even though shorter, patients did not utilize the 
tool to assist in their assessment of the health care websites. The DISCERN tool seemed 
too technologically based for patients to assess a website’s accuracy (Khazaal et al., 
2009). A review of all the quality tools available, including all tools noted above, was 
completed for assessing the reliability of the Internet for health information and 
demonstrated a lack of acceptance of an evaluative tool that providers and patients could 
rely upon to ensure quality health websites (Hanif, Read, Goodacre, Chaudhry, & Gibbs, 
2009). 
Designing Patient Education Websites 
Some providers may find the Internet searching for their particular specialty to be 
cumbersome with minimal pertinent health information readily available, and thus decide 
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to design their own patient health information website. However, many fundamentals 
need to be considered prior to beginning the complicated process. A detailed guide (U. S. 
Department of Health and Human Services, 2010) highlights the steps to design an easy 
to use website.  The following six evidence-based considerations were noted: (a) learn 
about your users and their goals, (b) write actionable content, (c) display content clearly 
on the page, (d) organize content and simplify navigation, (e) engage users with 
interactive content, and (f) evaluate and revise your site. 
Morrison and colleagues (2013) outline an instructional design process that can be 
used to provide a framework for web design. Kim and Chang (2007) focus on the user 
satisfaction aspect of the health information website including a technical view on the 
design and operation of the website. Keselman and colleagues (2008) note that accuracy 
is important in websites but stress the importance of completeness and quality in website 
information.  Further, they emphasize that to support patients with limited health literacy, 
designers should tailor information in both content and presentation for the targeted 
audience.  
Long term management of a health education website involves real people to do the 
behind the scenes work that includes programming time, moderating time, general 
clerical work, project management time and health care professionals time to author the 
material. Long term sustainability must be considered. And last, evaluation may need 
including a method to identify users, yet registering for a website may deter some users 
from completing the forms to be able to access the site (Kim & Chang, 2007). A 
seemingly simple website solution requires consideration of all of these identified 
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essential components and may not be the right solution for all Internet-frustrated 
providers.      
Evaluative Processes in Learning Tools 
Evaluation is the process of judging whether a process, person or thing is an effective 
learning tool using the instructional objectives as a guide to the content being evaluated 
(Morrison, Ross, Kalman, & Kemp, 2013). Three types of evaluation process are used at 
various development levels of a learning tool. Formative evaluation is utilized during the 
development and piloting stages. During this phase, the formative evaluation serves as 
quality indicator, identifying areas that may need to be altered to provide a more effective 
tool. Various questions can be asked to ascertain whether the educational tool is meeting 
its prescribed purpose. A summative evaluation is completed at the end of the 
implementation and measures the effectiveness of learning, the cost of development, the 
reactions to the tool and the long-term benefits (Morrison et al., 2013). The final 
evaluation process, confirmative evaluation, refers to the continuous periodic evaluation 
of the tool to make alterations to fit the needs of the learners. All three types of evaluation 
are important and provide different critical information to the designer to improve the 
educational tool. 
As the designer often serves as the subject matter expert for proposed web-based tools, 
an important formative evaluation is the connoisseur-based study. In this type of 
evaluation, subject matter experts and other appropriate consultants provide feedback to 
assist in revision of the tool (Morrison et al., 2013). Various evaluative processes are 
available to encourage evaluation from the initial design process to the final delivery of a 
product. A valuable word of caution by Morrison and team (2013) is to be cognizant that 
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the subject matter experts have a vast amount of knowledge about the subject and correct 
content, but may offer suggestions that are not mindful of the instructional and learning 
elements that are necessary to provide an efficient and effective tool.  
Few studies (Joshi, Arora, Dai, Price, Vizer, & Sears, 2009; Kuosmanen, Jakobsson, 
Hyttinen, Koivunen, & Valimaki, 2010) include the important evaluation factor when 
presenting patient education information systems. Patient information systems designers 
need to make a thorough analysis of both the advantages and the limitations compared to 
regular patient education. Designing these systems is a complicated process. The 
expectations of users are often hyped by the marketing tools used to attract them to the 
system. Effectiveness of a patient information system was measured by the actual use of 
the system, reduction of anxiety and increased compliance. Efficiency of a patient 
information system was measured by a change in either the number of or length of 
consultations. Patient centeredness was measured by the interactive nature, the 
accessibility and user friendliness. A huge gap existed between what patients wanted and 
what designers thought they wanted. The gap resulted in rejection of the system. Certain 
disease states appear to allow better use of these patient information systems including 
chronic illnesses, such as diabetes, or those that require some privacy, such as sexually 
transmitted diseases.  
 Summary 
Parents of infants with a positive newborn screening hold an important role in the 
management of the child’s multiple health care needs. Patient education is a valuable tool 
in understanding specific diseases as well as managing the chronic illness and can be a 
catalyst for change. As patients converge to the Internet for health care education, the 
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health care provider needs to accumulate new tools and understand the process for 
obtaining accurate and credible health information while supporting the patient through 
the process. Methods to support the patient in their search for health education after 
leaving the clinical setting were reviewed above. Health literacy was examined with 
emphasis on the online environment. The multiple modalities in which patient education 
is delivered online and the linkage to their evidence-based best practices were discussed. 
Parents of the infants with positive newborn screening results have special urgent 
educational needs that have not been thoroughly explored. 
 The explosion of the Internet has been embraced by the health care community much 
slower than its adoption by others. The review above discusses the linkage of online 
portals to a learning environment while highlighting the research regarding online 
education. Details regarding the parenting education for positive NBS results were 
limited in the above review. Further research is needed to fully understand the PCP role 
in parent education of identified specific NBS disorders, the proposed study will begin to 
add to the knowledge basis and improve the process overtime.  
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Chapter 3 
 
Methodology 
 
 
Overview 
Parents do not always receive accurate, timely and comprehensive information from 
their infant’s PCP regarding their infant’s disorder detected on the NBS. The lack of 
information can be detrimental as the infant may not receive proper intervention, parents 
may be overly cautious, emergency care may not be readily sought, or parents may have 
poor understanding of the correct disorder (Hewlett & Waisbren, 2006).  A proposed 
solution to the problem was the development of an online web resource that will assist in 
the communication process of the PCP and parents. The goal was to conduct a needs 
analysis, develop, implement and evaluate an effective online resource for the PCP as 
well as for parents of infants identified with a positive NBS. 
Prior to any collection of data, the Nova Southeastern University Institutional Review 
Board (IRB) approval (see Appendix B) was obtained. IRB submission was sent to the 
IRB portal at http://scis.nova.edu/program/irb.html with appropriate appendices, 
including marketing letters, consent forms and proposed survey tools and was approved.  
Approval was also obtained from the Oregon NBS program med medical consultants 
(sub-specialists) as they shared their database to identify potential participants (see 
Appendix A).  
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The research included two methodologies to fully study the four research questions. 
First developmental research methods were utilized during the design and 
implementation of the web portal. The research is classified as a Type I developmental 
research (Richey & Klein, 2005) as the focus was on a particular learning tool with 
situation specific recommendations.  Second, survey research was utilized to understand 
the difference in parents and PCPs before and after the portal implementation. The trend 
survey as noted by Gay, Mills, and Airasian (2012) was the longitudinal survey design to 
be utilized. The trend survey examines changes in a particular population over time.  The 
investigator was to examine changes in both PCPs and parents of children with a positive 
newborn screening test at two intervals in time even though the sample was different 
participants each time.   
To evaluate if a change occurred after implementation of an informational web portal, 
surveys were to be administered to both populations. Surveys were available (Kemper, 
Uren, Moseley, & Clark, 2006; Abidin, 1983; Haskett, Ahern, Ward, & Allaire, 2006) to 
assess the two populations. The initial surveys were adapted with permission (see 
Appendix C) and had feedback from several key stakeholders that have specific 
knowledge or experience regarding the questionnaire quality as well as experts in the 
NBS field. Using Dillman and colleagues (2014) guidelines, the PCP and parent surveys 
(see Appendices D, E, F and G) were reviewed by specific personnel to obtain feedback 
including PCPs, parents, subject matter experts, and survey design experts and cognitive 
interviews were conducted with a small sample of parents and PCPs using the think aloud 
cognitive interview technique described by Dillman and colleagues (2014) prior to 
mailing the surveys. The short form of the parenting stress index (see Appendix H) has 
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undergone a vigorous review to demonstrate internally consistency and the scores were 
related to parents’ reports of child behavior one year later (Haskett, Ahern, Ward, & 
Allaire, 2006), thus further validity testing was not required. 
 After obtaining a list of PCPs and parents of infants with positive newborn screening 
results from the newborn screening sub-specialists, marketing letters (see Appendices I 
and J) were sent to all participants that met the inclusion criteria. A paper survey packet 
followed that including the consents (see Appendices K and L), the survey(s) (see 
Appendices D, E and H), the token incentive of a $5 gift card, and a pre-stamped return 
envelope.  Reminder thank you postcards (see Appendix M) were mailed one week after 
the initial questionnaire.   
While the initial survey results were collected, the online web portal with all the 
pertinent information for the most common NBS identifiable disorders was developed. 
After use of the educational portal for four to six months, a survey of the two groups 
(parents and PCPs) that have accessed the portal was to be assessed with a few additional 
questions discussing the specific portal usage (see Appendices F and G). However, due to 
changes in the policy at the Oregon Newborn Screening Laboratory, access to these 
parents and providers was no longer available.  
Specific Methods 
Design of Web Portal 
1.  What are the components of an online portal for primary care providers and parents 
of newborns diagnosed with a positive NBS? 
   
 A formalized needs analysis regarding the online portal was conducted to answer the 
first question. The identified problem that parents are not always receiving accurate, 
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timely and comprehensive information from their infant’s PCP regarding their infant’s 
disorder detected on the NBS and the effects of the inadequate process provided an 
opportunity to seek a solution. The design of a web portal with the pertinent information 
for PCPs and parents, and its usage required further investigation. Using the tools 
outlined by Morrison et al. (2013), a needs analysis was completed. Both PCPs and 
parents of infants with positive newborn screening results as well as key stakeholders 
were included in the analysis process. The portal was structured according to best 
practices as noted in the literature and then expanded based on the input of parents and 
PCPs. The initial survey results served as a foundation for specific components noted 
important to PCPs and parents to be included in the needs assessment. Using the 
remaining instructional design functions including learner analysis, contextual analysis, 
task analysis, objective development, development and evaluation (Morrison et al., 2013) 
the portal was designed (see Figure 1).  
 
          Figure 1. Needs assessment process. (Morrison et al, 2013, p.37). 
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 The portal was also framed around the best practices as noted in the literature with 
specific focus on the six evidence-based criteria as noted by U. S. Department of Health 
and Human Services (2010). Four of the six evidence-based considerations were 
demonstrated in the portal: (a) learn about your users and their goals, (b) write actionable 
content, (c) display content clearly on the page, (d) organize content and simplify 
navigation. With the final two considerations, (e) engage users with interactive content, 
and (f) evaluate and revise your site, missing due to the change in methodology. 
Concurrent with the initiation of the first survey process, the development of the 
online web portal with all the pertinent information as identified in the needs assessment 
was completed. NBS follow up staff were to be alerted to the portal and its link for 
providers implemented into their protocols. However, local NBS policy precluded the 
linkage to the Oregon NBS site.  
Initial Data Collection, Follow up Data Collection and Analysis  
2.  How will a portal that provides simple, up-to-date plain language NBS educational 
material improve patient care in the Oregon Newborn Screening Program from PCPs’ 
perspective and parents’ perspective? 
 
To evaluate whether a change occurred after implementation of the informational web 
portal, the current status of both parents and providers using the current modalities and 
then using the portal was to be assessed. The initial survey was completed, but 
nationwide NBS research rules and thus state change in policies for contacting NBS 
families did not allow the second survey to be completed. A survey was completed for 
both populations of PCPs’ and parents’ pre-portal usage (see Appendices D, and E). Both 
populations were required as providers may demonstrate a different perspective of their 
understanding and behavior than the parents’ perception. Both perspectives were 
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important for understanding the entire process as the final outcome was not only 
increasing the knowledge level in PCPs, but also assessing the transfer of that knowledge 
to the parents. Additionally, the short form of the parenting stress index (see Appendix H) 
was completed by all parents.  
Surveys were available (Kemper et al., 2006) to assess the two populations. The 
surveys were adapted to reflect the focus of the study with questions related to carrier 
state omitted and an expansion of the counseling section. Surveys were developed using 
best practices noted by Bethlehem (2009) and Stopher (2012) with focus on the wording 
of, ordering of and length of the questionnaire. The pre-portal surveys started with an 
interesting question after asking the exclusion questions. The questionnaires were limited 
to two full pages to eliminate participant fatigue. Figure 2 illustrates the adapted 
schematic of the survey process used in the study (Stopher, 2012). 
  Figure 2: Adapted schematic of the survey process (Stopher, 2012, p. 92).  
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The use of prepaid monetary incentives was noted to be an asset in the United States for 
survey completion (Stopher, 2012) and thus was implementing for the study.  
Survey techniques as proposed by Dillman, Smyth and Christian’s (2014) tailored 
design method were implemented. Tailored design is a process of using multiple 
motivational aspects to increase survey response while reducing the four sources of 
survey error – coverage, sampling, non-response and measurement. The tailor design 
includes not only the survey content design, but all aspects of communicating with the 
potential participant to encourage an accurate response to the survey. 
After obtaining a list of both providers and parents, all potential participants initially 
received a pre-notification marketing letter (see Appendices I and J) about the study, then 
a paper survey packet that contained the consent form (see Appendices K and L), a copy 
of the survey(s) to be completed (see Appendices D, E and H), and a small incentive (a 
$5 coffee shop gift card), with a reminder postcard (see Appendix M) sent later as noted 
in Figure 3. Those surveys not returned by Day 17, received an additional survey packet 
without the small incentive. Each survey envelope was numbered to correlate with the 
participant numbered list; thus, the return of surveys could be tracked. No envelopes were 
opened before the Day 17 survey packets were mailed. 
 
 
 
 
 
      Figure 3: Timeline for survey process mailings (Dillman et al., 2014). 
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Gurian and colleagues (2006) used the parent stress index (Abidin, 1983) to measure 
parental stress and thus the effect on parent-child relationship for infants with false 
positive results on the newborn screening test. An increase stress was noted in parents 
who received inadequate information about newborn screening (Collins et al., 2013). 
Historically, parents of children with biochemical genetic disorders had increased stress 
scores as parents were not satisfied with the support given to them (Waisbren, Rones, 
Read, Marsden, & Levy, 2004) whereas more recently the perceived seriousness of the 
newborn screening disorder continues to result in increased stress (Tluczek, McKechnie, 
& Brown, 2011; Gramer, Haege, Glahn, Hoffmann, Lindner, & Burgard, 2104). 
However, Torkelson and Trahms (2010) in a small study of 11 parents of children with 
MCAD (Medium chain Acyl CoA dehydrogenase deficiency) found that the stress level 
of these parents was actually lower than the national normative levels.  
As the original parent stress index is a lengthy tool, the parenting stress index short 
form (Haskett et al., 2006) was utilized with the parents (see Appendix H for sample 
questions as full questionnaire cannot be published due to copyright laws). Data was 
collected pre-portal use and then analyzed. The data was analyzed using basic techniques 
for surveys and website usage as noted below.  
Data Collection and Further Analysis  
3. How will having a portal with prepared appropriate PCP material improve the 
understanding of the disorder, the interaction with the parents and thus the care of the 
infant?  
 
   Kemper and colleagues (2006) examined the attitudes of PCPs who care for infants 
during the diagnostic period using the questionnaires as noted above. Comparison of the 
survey results prior to and after use of the portal was to be made; however, policy 
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changes did not allow the surveys or any comparisons to occur. Specific questions 
regarding understanding the disorder and the interaction between parents and PCPs was a 
key focal point of analysis of the first survey to design a portal. 
Data Collection and Further Analysis  
4. How will having a portal with prepared appropriate parent education material 
improve understanding of the disorder and decrease the stress of parents? 
  
Kemper et al. (2006) examined the attitudes of PCPs who care for infants during the 
diagnostic period using the survey as noted above that was adapted for parent use and 
validated. Comparison of the parental survey results prior to and after use of the portal 
was to be made. The parent stress index (Gurian et al., 2006; Abidin, 2012; Haskett, et 
al., 2006) results were to be compared to the stress levels with and without portal access. 
Specific questions regarding understanding the disorder, the interaction with providers 
and stress of the parents was to be the key focal points of analysis. 
Instrument Development and Validation 
 The initial survey by Kemper et al. (2006) was piloted and reviewed to ensure clarity 
by his team; however, no reference is made regarding the instrument’s validity.  Content 
validity was established by the pilot by Kemper to the primary care providers’ (experts) 
judgment as an acceptable form of assessing content validity (Gay, Mills, & Airasian, 
2012; Radharkrishna, 2007).  Construct validity was also noted in the results achieved by 
Kemper et al. (2006). Face validity and criterion-related validity was assessed. As the 
survey was altered significantly to assess a different problem with multiple additional 
questions added, a review by an expert panel was conducted to ensure validity. 
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    The parent survey tools were a combination of the short form Parenting Stress Index 
that has been thoroughly tested for validity (Haskett et al., 2006) and the adapted version 
of the Kemper et al. (2006) newborn screening provider survey. The Kemper 
questionnaire with adapted and additional questions was reviewed by an expert panel for 
face, content, criterion-related and construct validity. 
The panel consisted of eight members chosen for their expertise with their specific 
focus and current job title as follows:  
1. D. Koeller, M.D., Subspecialty physician focus, Metabolic Clinic Director 
2. B. Krull, J. D., Parent focus, Parent of children with inherited metabolic disorders  
3. J. Tuerck, M.S.N., General NBS focus, Over 30 years of NBS experience, Former 
Metabolic Nurse 
4. C. Hermerath, B.S., M.B.A., Laboratory focus and oversight focus, Oregon NBS 
Lab Director 
5. S. Denniston, B.A., NBS follow up process focus, Oregon NBS Follow Up 
Coordinator 
6. J. Savage, M.D., PCP focus, Provider of many children with NBS identified 
disorders 
7. J. Hansen, Ph.D., Epidemiology focus, Dietitian Metabolic Program, Assistant 
Professor, Nutrition Program 
8. M. Skeels, Ph.D., Laboratory and oversight focus, Oregon Public Health 
Laboratory Director 
 
Specific questions used to establish validity with the experts (Radharkrishna, 2007) 
included the following:  
1. Is the questionnaire measuring what is intended to measure? (Identify numbers of 
questions above.) 
 
2. Does the questionnaire represent the content? 
 
3. Is it appropriate for the sample? (Sample is parents of infants identified with 
positive NBS and PCPs of those infants.) 
 
4. Is the questionnaire comprehensive enough to collect all the information needed 
to address the goals and questions of the study? 
 
5. Does the instrument look like a questionnaire? 
45 
 
 
 
6. What would you change in the questionnaire? (Specifics can be note on the actual 
document and no need to duplicate here. Please note any broad changes here.) 
After the questionnaire was reviewed by the expert panel, changes were made, then 
two PCPs and two parents completed the think aloud cognitive interview as discussed by 
Dillman and colleagues (2014). Proposed changes were then noted and were reviewed 
one final time prior to distribution. 
Resource Requirements 
     Resources required for the study included a computer, a website software program, 
access to lists of PCPs and parents with abnormal NBS results, survey tool for PCPs, 
survey tools for parents and usability tool for plain language handouts and websites for 
parent and PCP educational material.  
All resources were initially readily available to the investigator with further 
negotiating required regarding the exact web portal location and design on the Oregon 
Newborn Screening webpage that is located on the Oregon State Public Health 
Laboratory website. Later the access list for the second set of participants (post-portal) 
was made unavailable to this researcher as all NBS research was on hold for a lengthy 
period.  
Summary  
Two different methodologies were proposed to answer the four research questions. 
Developmental research and survey research methods provided the foundation. The 
understanding of the development of the web portal was as important as the 
understanding of the changes that may have occurred in PCPs and parents using the NBS 
46 
 
 
disorders online portal. General result analysis concepts were highlighted in the chapter 
with the understanding that the return rate, qualitative comments and accessibility of 
participants have alter the research plan.  
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Chapter 4 
 
Results 
 
 
Overview 
Parents do not always receive accurate, timely and comprehensive information from 
their infant’s PCP regarding their infant’s disorder detected on the NBS. The lack of 
information can be detrimental as the infant may not receive proper intervention, parents 
may be overly cautious, emergency care may not be readily sought, or parents may have 
poor understanding of the correct disorder (Hewlett & Waisbren, 2006).  As the author 
worked in a specialty clinic that saw families immediately after they were given the 
information from their PCP about a metabolic disorder identified on the newborn screen, 
the thought was that the educational information that they received was inadequate. As 
noted previously investigators had previously noted that education in the NBS setting was 
a concern (Buchbinder & Timmermans, 2012; Collins et al., 2013; Greene & Matern, 
2014; Hewlett & Waisbren, 2006; McWalter et al., 2011; Moody et al., 2017).  Easy to 
understand handouts were not readily available for families even when they met with 
their PCPs when initially notified. 
The goal was to conduct a needs analysis, develop, implement and evaluate an 
effective online resource for the PCP as well as for parents of infants identified with a 
positive NBS. The plan to solve the problem was to understand what information was 
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desired by conducting a survey of parents and PCPs. Once that information was collated, 
the important elements were included in the parental and PCP education information and 
readily available through multiple media formats.  
Implementation 
PCP Survey Results 
Surveys informed the development of parental information as well as PCP 
information. Contact information for PCPs that cared for infants with a positive NBS in 
the past four years were obtained for distribution of surveys. A total of 96 PCPs were 
identified in the group from lists obtained via the NBS specialty consultants (See 
Appendix B). All identified PCPs were mailed surveys and 42 surveys were returned 
completed with appropriate consents. A total of 10 surveys were returned for incomplete 
address or for a provider no longer employed at that address. Three surveys were returned 
with no data entered with note stating “no, thank you.” Thus, the return rate was 43.8% 
(n=42 of 96) and when corrected for address changes and non-participating providers 
50.6% (n=42 of 83). 
The PCPs in the group were primarily in private practice (67%), with only 19% in a 
hospital setting, 7% in a practice network, 4% in a community health center, and 2% in a 
freestanding birth center. Most identified their practice site as suburban (40%) but were 
closely followed by rural (34%) and urban (26%). The practice specialty most identified 
was pediatricians (69%), with family medicine physicians (19%), nurse practitioners 
(10%), and midwifes (2%) comprising the remainder.  
To obtain information regarding rare disorders, overwhelmingly PCPs (43%, n=18) 
identified one specific website, www.uptodate.com , followed closely by web search 
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engines and contacting sub-specialists as a preferred method.  Other PCPs identified 
websites specific to their specialty with pediatricians noting the American Academy of 
Pediatrics (www.aap.org) and family medicine physicians noting more common medical 
sites such as PubMed and MD Consult.    
The PCP survey results were collated and the summarized with a focus on two 
questions, “What information was most helpful?” and “What information was missing?” 
being the focal point in developing the education tools for the web portal. Surprisingly 
only four of the 42 surveyed PCPs identified a web portal as the preferred media tool for 
receiving work-up and counseling guidelines. Three methods a). FAX (28), b). letter (21) 
and c). direct discussion with subspecialists (15) were preferred. However, a few PCPs 
commented that being able to download current simple parent handouts on the specific 
disorders would be beneficial and currently that capability was lacking. 
Identified barriers to the initial work up were highest for the three metabolic disorders 
(Phenylketonuria, Medium Chain Acyl CoA Dehydrogenase Deficiency (MCAD), and 
Galactosemia) with the newest disorder identified on NBS (MCAD) having overall the 
highest barriers noted.  Sickle cell, which in Oregon has a low incidence of disease, had 
the least barriers for the initial work up. 
PCPs were asked to identify who should be responsible for various tasks while caring 
for an infant with a positive newborn screen. The tasks included informing the family, 
arranging confirmatory testing, counseling the family, arranging sub-specialty evaluation 
if the condition is confirmed, and providing the family with educational material for the 
specific disorder. In all categories, except for providing education materials, the PCPs 
overwhelmingly identified themselves as the responsible party (50%, n=21). 
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PCPs identified the following information during that initial contact with the family 
the most helpful (in order of frequency): 
1. Plan for follow up to include next steps (specific testing) 
2. Identification of treatment availability 
3. Contact information for the specialist 
4. Disease symptoms 
5. Meaning of the screening 
6. Need to refer immediately to specialist or not 
 
However, the PCPs identified many missing components when counseling parents (in 
order of frequency): 
1. Parent handouts 
2. Exact meaning of the screen - risk of disease versus false positive 
3. Specifics about the disease 
4. Follow up after the confirmatory results return 
5. Good websites for parents to visit for more information 
 
The results were used to inform the design and development of parent handouts and 
portal. As both PCPs and parents identified actual handouts to be given to them in the 
initial counseling session, that was the first focus of the developmental portion.  The key 
factors noted were to have some of the current PCP information, but to include specific 
links to websites or to articles that they could readily review prior to meeting the family 
for the initial counseling session. 
Parent Survey Results 
Contact information of parents of infants with a positive NBS in the past four years 
was obtained directly from the NBS specialty consultants (See Appendix B) for 
distribution of surveys. A total of 80 families were identified in the group and all were 
mailed surveys and 31 surveys were returned completed including appropriate consents. 
A total of 10 surveys were returned as undeliverable, two surveys were completed 
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without signing the consent and one survey was eliminated due to small infant size as the 
research focus was on full term infants with minimal other complications that could alter 
parental stress level. Thus, the return rate was 39% (n=31 of 80) and when corrected for 
address changes and non-consented or ineligible parents 44.8% (n=30 of 67).  
As the contact information on file for the parents was only the mother’s information, 
surveys were addressed solely with her name, thus only 2 of the 30 responding families 
included the father as a responder with the mother. Most of the mothers were age 30-35 
years (50%), with 24-29 years (27%), over 35 years (13%) and 19-24 years old (10%) 
comprising the rest of the participants.  Most classified their home as either suburban 
(40%) or rural (37%) with only 20% identifying urban housing. Their PCPs were either a 
pediatrician (57%), a family medicine physician (27%), a specialty physician (7%), or no 
identified PCP (7%) with one family identifying the nurse midwife as their PCP with a 
transition later to a naturopathic doctor.   
When asked how concerns are researched in the family for new medical issues, most 
parents (83%) did an Internet search and WebMD (10%) was a specific website 
identified. A few used sub-specialists (17%) with only one family using the local library 
and one purchasing books online to learn more. 
Of the 30 families surveyed, ten (33%) families had an infant with a false positive 
result. Metabolic disorders (17 potential cases) accounted for most of the diseases 
identified, only 5 families noted that their infant was screened positive for congenital 
hypothyroidism and 7 families for cystic fibrosis. No surveys were sent to families that 
may have had infants identified with hemoglobinopathies or immune disorders as 
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permissions from those NBS specialty consultants were not in place prior to the mailing 
the initial surveys. 
Parents identified that having no parent specific handouts as the biggest hurdle (40%) 
during the initial PCP visit followed closely by the provider not counseling the family 
regarding the specific disorder (23%). Many of the parents (67%) recalled receiving 
information from the PCP verbally, but only 13% received written information. Most 
parents (63%) searched the Internet for more information on their own with many 
commenting on how frightening that experience was for them. 
Parents identified the following information would have been helpful if received at the 
first visit (in order of frequency):  
1. Parent handouts or online links 
2. More details in writing regarding the disorder 
3. More specifics on the treatment for the disorder 
4. List of parent support group websites 
5. Prognosis if confirmatory testing is positive 
6. Possibility of false positive test 
7. Detailed next steps with explanation of reason 
 
Parent Stress Results 
The parent stress index (Abidin, 1983) had been used to measure parental stress in 
families with a false positive NBS results several years ago (Gurian et al., 2006) and 
more recently (Collins, LaPean, O’Tool, Eskra, Roedl, Tluczek & Farrell, 2013) an 
increase stress was noted in parents who received inadequate information about newborn 
screening. Historically, parents of children with biochemical genetic disorders identified 
clinically had increased stress scores as parents were not satisfied with the support given 
to them (Waisbren et al., Levy, 2004) whereas more recently the perceived seriousness of 
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the newborn screening disorder resulted in increased stress (Tluczek, McKechnie, & 
Brown, 2011; Gramer et al.,2014). As the original parent stress index is a lengthy tool, 
the parenting stress index short form (Haskett et al., 2006) was utilized with the parents. 
All thirty families completed the PSI-4 Short form with results ranging from a score of 
less than 1 to a high of 99. Abidin (2012) notes that the normal range for scores is from 
the 16th to the 84th percentile. Only one of the thirty parents scored in the highest range in 
total stress score at the 99th percentile. Even when analyzing sub-scores of either parental 
distress, parent-child dysfunctional interaction or difficult child only three families of the 
thirty had stressors identified above the 84th percentile overall or in a subsection.   
The one parent with the high range stress score did have a thoroughly completed 
survey with many constructive and factual comments regarding the negative experience 
with numerous recommendations for possible solutions. The other two participants with 
high scores on one of the subsections, (94th percentile on the parental distress subsection 
and 86th percentile on difficult child subsection) also noted a negative initial session with 
their PCP. 
Results of PCP and Parent Post Portal Surveys 
Follow up surveys post portal were not able to be administered due to NBS policy 
changes nationwide that caused some internal changes within the state program. No 
longer could the NBS medical consultants easily identify and share contact information 
of infants with abnormal newborn screening results. Originally the change was thought to 
be temporary, but further issues occurred and a change in policy was not imminent. 
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Portal development  
Both the PCP survey and the parent surveys identified key components to incorporate 
to the handouts for both PCPs and parents for the initial visit after a newborn has a 
positive NBS result. Using the current guidelines from AHRQ (2013) incorporating 
understandability and actionability in conjunction with the survey results handouts for the 
most common disorders were developed handouts (See Appendices P, Q, R, S, T, U, V, 
W). The common disorders sheets develop for both the PCP and the parent were 
Phenylketonuria, Medium Chain Acyl CoA Dehydrogenase Deficiency, Congenital 
Hypothyroidism and Cystic Fibrosis. As the educational handouts were not incorporated 
into the Oregon NBS website (See Appendix N), this author designed and published the 
web portal after retirement (See Appendix O). The website portal was published with 
active pages to include live links to websites included in the handouts.  The handouts for 
one specific disorder, PKU, that was tailored to the state NBS program was provided to 
their follow up coordinator and the new educational consultant as a courtesy for their 
initial assistance in the study.  
 
  
55 
 
 
 
 
Chapter 5 
 
Discussion 
 
 
 
Overview 
The final chapter outlines the conclusion, implications, and recommendations of the 
study. The conclusion will answer the four original research questions that guided the 
author throughout the study. Implications highlight the effect the study may have had on 
the large body of NBS research and online education tools. Recommendations for future 
research focused on NBS online education as well as potential changes to strengthen a 
similar study are given. And finally, the conclusion of the study is shared. 
Parents and (PCP) are often seeking more detailed information when an infant has a 
positive newborn screen, but lack of actionable and comprehensive information is not 
only stressful to all parties but can be detrimental to the infant if proper intervention is 
not achieved. The goal of the research was to analyze, develop, implement and evaluate 
an effective online resource for the PCP as well as for the parents of an infant with a 
positive NBS. The achievement of that goal is presented in answering the four research 
questions as noted below.  
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Conclusions 
Four research questions guided the study and answers to the questions provide the 
conclusions to the research. Not all the questions were fully answered and the reasoning 
for the lack of information is provided.  
1.  What are the components of an online portal for primary care providers and parents 
of newborns diagnosed with a positive NBS? 
Both the parent and the PCP surveys outlined details that needed to be included in the 
online portal. The components of an online portal need to consist of information that is 
focused for both the parent and the PCP as each identified different needs. The parent 
desires a handout and online links about the potential disorder, details in writing 
regarding the disorder to include specific treatments, lists of parent support group 
websites, prognosis, and next steps as well as the possibility of the screen being a false 
test. Whereas the PCP wants to know the follow up plan, the available treatment, the 
disorder’s symptoms, meaning of the screening, the referral timeline as well as contact 
information of the specialist. Other information that is desirable is the probability of 
disease versus a false positive screen, disorder specifics, follow up after confirmatory 
testing returns and more parent information to include handouts and good websites for 
basic information. The portal (See Appendix O) located at 
PositiveNewbornScreening.com provides the information to all the noted needs to 
include those basic handouts (See Appendix P, Q, R, S, T, U, V, W) for parents and PCPs 
as well as detailed checklist for key actionable items for the PCP to utilize during his 
initial visit with the family. 
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The parents provided a key list of information that they desired to have access to 
making the portal and handouts easy to produce from a content perspective. The portal 
was designed using the PEMAT format for ease of use. The parent information page is 
highlighted here with all the remaining pages noted in Appendix O.
  
Figure 4: Web portal parent information page 
Parent handouts, (See Appendices P, R T, V) as linked at the bottom of the webpage 
are written in plain language with ease of reading at or below a 6th grade level. The 
handouts are used when parents and PCPs are initially notified of a positive screen that 
has not yet been confirmed with laboratory results.   
2.  How will a portal that provides simple, up-to-date plain language NBS educational 
material improve patient care in the Oregon Newborn Screening Program from PCPs’ 
perspective and parents’ perspective? 
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To evaluate whether a change occurred after implementation of the informational web 
portal, the current status of both parents and providers using the current modalities and 
then using the portal was to be assessed. The initial surveys were completed, but 
nationwide politics and state policy changes for contacting NBS families did not allow 
the second surveys to be completed.  The parenting stress index was completed pre-portal 
but did not reflect the stress as noted in previous NBS studies. Even if the post portal 
surveys were able to be performed, a conclusion on the change in stress levels many have 
not been able to be assessed.   
Historically, parents of children with biochemical genetic disorders had increased 
stress scores as parents were not satisfied with the support given to them (Waisbren et al., 
2004) whereas more recently the perceived seriousness of the newborn screening 
disorder continued to result in increased stress (Tluczek, McKechnie, & Brown, 2011; 
Gramer et al., 2104). The parents in the sample did not reflect that increase stress level, 
perhaps the period from NBS experience to completion of the parental stress index may 
have been too lengthy to truly recall their stress level related to the NBS. Using the 
PEMAT tool (AHQR, 2013), the portal and handouts were designed. Plain language is a 
key consideration when designing any patient health information handouts. Utilization of 
the PEMAT ensured that the handouts were meeting the plain language criteria. 
 3. How will having a portal with prepared appropriate PCP material improve the 
understanding of the disorder, the interaction with the parents and thus the care of the 
infant?  
Kemper and colleagues (2006) examined the attitudes of PCPs who care for infants 
during the diagnostic period using the questionnaires. At that time many PCPs indicated 
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that they were not prepared to manage the follow up care of children with a positive 
newborn screen to include the initial counseling.  Kemper noted then that new strategies 
were needed to ensure appropriate and equitable health care delivery. One possible new 
strategy was presented using a web portal coupled with detailed handouts. 
Comparison of the survey results prior to and after use of the portal was to be made; 
however, policy changes did not allow the surveys nor the comparison to occur; however, 
educational and clinically impacting tools were developed to change that initial PCP 
interaction if used. The actionable checklists have been shown to improve the interaction 
with patients in the stressful surgical setting especially when the parent was present 
(Corbally and Tierney, 2014) and thus the care of the patient.  Simple actionable 
checklists were part of the PCP handouts as noted in Appendices Q, S, U, and W. The 
back side of the handout is a simple actionable checklist with key points noted. A sample 
is noted below in Figure 5. 
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Figure 5: PKU checklist for counseling of parents 
With the Internet having so many links for the PCP to access in even a simple search 
for disorders identified on the NBS, he will have millions of potential websites without 
knowing which are valid.  By highlighting a few accurate and detailed websites on the 
PCP handout, he may be able to read the material and have the information needed for 
that initial visit as typically those appointments are scheduled less than 24 hours after 
notification of results.  These website links are the second part of the tools for providers 
on each PCP handout. As an example, links to specific websites that explain PKU in 
more detail as designed for the PCP handout are noted in Figure 6. 
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Figure 6: Website links for PKU specific information   
Having these two key components on a single handout, the PCP may feel more 
prepared to counseling the parent regarding the positive NBS. Only through post-portal 
surveys would the author be able to assess if the solution did improve the interaction and 
thus the care of the infant. However, key components as identified on the pre-portal 
surveys were included in the portal and the handouts meeting the identified needs of the 
PCPs in the study’s sample. 
4. How will having a portal with prepared appropriate parent education material 
improve understanding of the disorder and decrease the stress of parents? 
As noted previously the parental stress index did not reflect high stress levels for many 
parents surveyed (97%, n=29 of 30). As the surveys were not linked to specific parents, 
one could not do further follow up questioning as done in previous studies (Waisbren et 
al., 2004). However, the linkage of the parental stress index and the pre-portal survey 
suggested that the parents were able to reflect on that the initial counseling for a positive 
NBS that was a session with a PCP that was not knowledgeable regarding the disorder 
and thus was unable to share resources with them to gain knowledge on their own. Only 
three parents had any elevation in stress per the parental stress index, and all expressed 
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concern regarding that initial counseling session. The post-portal surveys may have 
highlighted how the portal made a difference, but the surveys were not able to be 
completed in the current setting. 
Strengths, Weaknesses and Limitations 
Strengths, weakness and limitations of the study were many. The response rate of 
48.8% from family practice and pediatric physicians was a strength as the response rate 
in the health care professions is decreasing as Taylor and Scott (2019) noted with a large 
national survey when only 43.5% returned either a mail or online survey and 33.7% of 
those responding did via the online option.  Rosenthal and colleagues (2017) surveyed a 
large sample of California PCPs regarding follow up of one specific NBS disorder and 
had a response rate of 25% with the mail survey. 
The parent survey response rate of 44.8% which was also a strength as parental 
response for mail surveys is typically much lower as demonstrated by Ziniel and 
colleagues (2014) with a return rate of only 15.4% for sensitive topics. 
The richness of the comments from both the PCPs and parents was a strength that was 
valuable in the design of the web portal. Without the honesty and depth of the comments 
a pertinent web portal would been less robust. 
Having professionals in the field supporting the study and assisting the developmental 
process of the portal was a strength that kept the author on track even with the many 
setbacks that were encountered. The seemingly complicated review and development 
process was not cumbersome due to these NBS specialists that truly were the experts on 
the subject matter. 
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The most prevalent weakness of the study has been iterated throughout this summary 
as the lack of ability to have the portal evaluated with the post-portal survey. The entire 
design of the initial methodology was based on the pre- and post-portal surveys. Not 
having access to the list of potential subjects that may have used the portal almost 
derailed the entire process. The finalizing of the study was delayed as the author thought 
that perhaps the state NBS policy would change overtime, but with new personnel and 
other administrative issues the impasse only grew.  
Limitations of the study include the small convenience sample size of parents (N=67) 
and PCPs (N=83) with no ability to make any generalizations of the survey results except 
to note the lack of noted stress in the sample. No statistical implications could be made 
from this small sample size nor was that ever the plan. The sample size was small, but the 
actual number of infants with a positive newborn screen is quite small each year and thus 
the sample was all parents of those infants and their respective PCPs in a 4-year period. 
The lack of a final evaluation of the web portal is a limitation that is the weakest link 
and a flaw of the study.  Potential future applications or reconstruction of such a portal as 
well as the acceptance of the study is impacted by this fact. The post portal surveys are an 
important and integral part of the study design and of the study itself. Not having the 
information from the surveys, the study appears to be unfinished from the original 
proposed methodology. 
Implications 
The study contributed to the body of online research and NBS research by adding to 
the current research regarding NBS educational needs and online usage. The following 
contributions were made with the conclusion of the study: 
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The positive newborn screening preliminary (before confirmatory testing returns) 
handouts meeting the PEMAT criteria have been added to the Internet. 
The understanding that the Parental Stress Index is an easy to use tool in screening for 
stress but may need to be linked more closely to the timing of the potentially stressful 
experience should be a consideration for others using the tool. 
The parents of infants with a positive NBS are a small collective and having another 
research study that emphasizes their voice regarding of the importance of available and 
reliable resources may empower them. 
The PCPs have a just in time resource that is easily accessed and allows them to 
provide accurate, and timely counseling to the parents of the infant with a positive screen. 
Recommendations 
After a thorough analysis of the data, the following recommendations are made. First 
the evaluation of the portal by the end users, the PCPs and parents, is essential before 
replication of the study or of the portal is made.  The evaluation could be by the intended 
survey to compare the portal while adding more identified pertinent information or could 
be use of a parental focus group to review the information and provide feedback. 
Morrison et al. (2011) review the formative, summative and confirmative evaluation in 
detail. Parts of the formative evaluation were completed. The connoisseur-based study 
did use the subject matter experts as the reviewers of the website and the specific 
handouts; however, the field test using the post portal survey tool was not achieved. As 
the portal was not able to be located on the state NBS program’s website and located 
alternatively on a stand-alone website and the names of the potential participants were 
not available, this critical final step in the evaluation was not made.  
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Newborn screening is a topic that has many potential research efforts, but with the 
change in categorizing of the research of dried blood spots under the Newborn Screening 
Saves Lives Reauthorization Act of 2014, Chapter 12, the NBS research agenda became a 
bit ambiguous and confusing for a few years.  The chapter has since been changed and 
the blood spots are no longer considered human subject research; however, the reluctance 
of some state programs to share any information contained on the blood collection card to 
include parent demographics remains. 
Potential follow up research regarding the parent and NBS education has historically 
been focused on those families with a confirmed (diagnosed) positive NBS result. 
Specific disorders that are seen at a specialty clinic may be focus of studies without a 
linkage to NBS; however, if the NBS programs allow identification of those families that 
have preliminary positive NBS many potential follow up research efforts were identified 
during the study. These research efforts may include answering the following questions:  
- Does the current online positive newborn screening portal meet the needs of the 
parent with a newly identified positive NBS?  
 
- What is the linkage of the developmental concerns and/or the age of the child to 
the parental stress level? 
 
- Are parent support groups online a helpful resource to parents of a child with an 
identifiable NBS disorder? If so, what factors make that online group helpful or 
not helpful?  
 
- What factors influence the PCPs use of the Internet/online portals for NBS 
information? 
 
- Is UpToDate a timely and reliable portal for PCPs to access NBS information?  
 
- Do PCPs know general NBS information that is available on the Internet? 
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Summary  
Parents do not always receive accurate, timely and comprehensive information from 
their infant’s PCP regarding their infant’s disorder detected on the NBS. The lack of 
information can be detrimental as the infant may not receive proper intervention, parents 
may be overly cautious, emergency care may not be readily sought or parents may have 
poor understanding of the correct disorder (Rinke, Mikat-Stevens, Saul, Driscoll, Healy, 
& Tarini, 2013). Providers have identified one of the preferred methods to receive the 
information through a web portal online (Dunn et al., 2012); however, current NBS 
programs do not provide a readily accessible comprehensive portal to discuss the 
disorder, its required diagnostic testing nor its treatment. Numerous online resources are 
available, but not readily accessible when searched on the Internet. 
Twenty years ago, only 3-5 disorders were identified on the NBS; today 55 different 
disorders are detectable in most screening programs in the United States (Levy, 2010; 
Haymeens et al., 2013; U. S. Department of Health and Human Services, 2013). The 
increase in the number of disorders has resulted in more infants identified with a positive 
NBS, requiring more PCP interventions. The PCP is best positioned to provide education 
to parents regarding the findings on the NBSs and often is mandated by law to ensure that 
the testing is completed (Greene & Matern, 2014).  However, many PCPs feel poorly 
prepared to provide the follow up care (McWalter et al., 2011; Stark, Lang, & Ross, 
2011; Schmidt et al., 2012; Dunn et al., 2012; Hayeems et al., 2013; Groose et al., 2010).  
Parents of infants with a positive newborn screening hold an important role in the 
management of the child’s multiple health care needs. Patient education is a valuable tool 
in understanding specific diseases as well as managing the chronic illness and can be a 
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catalyst for change. As patients converge to the Internet for health care education, the 
health care provider needs to accumulate new tools and understand the process for 
obtaining accurate and credible health information while supporting the patient through 
the process. Parents of the infants with positive newborn screening results have special 
urgent educational needs that have not been thoroughly explored. 
The goal of this research study was to conduct a needs analysis, develop, implement 
and evaluate an effective online resource for the PCP as well as for parents of infants 
identified with a positive NBS. Achievement of the goal will ensure timely, appropriate 
and equitable health care delivery. The resulting portal will be valuable to PCPs and 
parents within Newborn Screening programs as more comprehensive information is 
readily available to them.  
The four research questions that guided the study were as follows: 
1.  What are the components of an online portal for primary care providers (PCPs) and 
parents of newborns with a positive NBS? 
   
2.  What information and in what format during the initial interaction with parents and 
PCPs would be most beneficial for the interaction? 
 
3.  How will a portal that provides simple, up-to-date plain language NBS educational 
material improve patient care in the Oregon Newborn Screening Program from PCPs’ 
perspective and parents’ perspective? 
 
4.  How will a portal with prepared appropriate PCP material improve the understanding 
of the disorder, the interaction with the parents and thus the care of the infant? 
 
The research included two methodologies to fully study the four research questions. 
First developmental research methods were utilized during the design and 
implementation of the web portal.  Second, survey research was utilized to understand the 
difference in parents and PCPs before and after the portal implementation. The 
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investigator was to examined changes in both PCPs and parents of children with a 
positive newborn screening test at two intervals in time even though the sample was 
different participants each time.  To evaluate if a change occurred after implementation of 
an informational web portal, surveys were to be administered to both populations.  
A total of 96 PCPs were identified in the group from lists obtained via the NBS 
specialty consultants with a return rate of 43.8% (42 of 96) and when corrected for 
address changes and non-participating providers, a rate of 50.6% (42 of 83). PCPs 
identified the following information during the initial contact with the family the most 
helpful (in order of frequency): 
1. Plan for follow up to include next steps (specific testing) 
2. Identification of treatment availability 
3. Contact information for the specialist 
4. Disease symptoms 
5. Meaning of the screening 
6. Need to refer immediately to specialist or not 
 
However, the PCPs identified many missing components when counseling parents (in 
order of frequency): 
1. Parent handouts 
2. Exact meaning of the screen - risk of disease versus false positive 
3. Specifics about the disease 
4. Follow up after the confirmatory results return 
5. Good websites for parents to visit for more information 
 
A total of 80 families were identified with a return rate of 39% (n=31 of 80) and when 
corrected for address changes and non-consented or ineligible parents a rate of 44.8% 
(n=30 of 67). Parents identified the following information would have been helpful if 
received at the first visit (in order of frequency):  
1. Parent handouts or online links 
2. More details in writing regarding the disorder 
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3. More specifics on the treatment for the disorder 
4. List of parent support group websites 
5. Prognosis if confirmatory testing is positive 
6. Possibility of false positive test 
7. Detailed next steps with explanation of reason 
 
All thirty families completed the PSI-4 Short form with results ranging from a score of 
less than 1 to a high of 99. Abidin (2012) notes that the normal range for scores is from 
the 16th to the 84th percentile. Only one of the thirty parents scored in the highest range in 
total stress score at the 99th percentile. Even when analyzing sub-scores of either parental 
distress, parent-child dysfunctional interaction or difficult child only three families of the 
thirty had stressors identified above the 84th percentile overall or in a subsection.     
Strengths, weakness and limitations of the study were many. The response rate of 
48.8% from family practice and pediatric physicians was a strength as was the parent 
survey response rate of 44.8%. The richness of the comments from both the PCPs and 
parents was a strength that was valuable in the design of the web portal. Having 
professionals in the field supporting the study and assisting the developmental process of 
the portal was a strength as these NBS specialists were the experts on the subject matter. 
The most prevalent weakness of the study has been iterated throughout this summary 
as the lack of ability to have the portal evaluated with the post-portal survey. The entire 
design of the initial methodology was based on the pre- and post-portal surveys. Not 
having access to the list of potential subjects that may have used the portal almost 
derailed the entire process.  
Limitations of the study include the small convenience sample size of parents (N=67) 
and PCPs (N=83). The lack of a final evaluation of the web portal is a limitation that is 
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the weakest link and a flaw of the study.  Potential future applications or reconstruction 
of such a portal as well as the acceptance of the study is impacted by this fact.  
Portal and handouts were designed. Both the parent and the PCP surveys outlined 
details that needed to be included in the online portal. The components of an online portal 
need to consist of information that is focused for both the parent and the PCP as each 
identified different needs. The portal located at PositiveNewbornScreening.com provides 
the information to all the noted needs to include basic handouts for parents and PCPs as 
well as detailed checklist for key actionable items for the PCP to utilize during his initial 
visit with the family. 
To evaluate whether a change occurred after implementation of the informational web 
portal, the current status of both parents and providers using the current modalities and 
then using the portal was to be assessed. The initial surveys were completed, but 
nationwide politics and state policy changes for contacting NBS families did not allow 
the second surveys to be completed.  Plain language is a key consideration when 
designing any patient health information handouts. Utilization of the PEMAT ensured 
that the handouts were meeting the plain language criteria. 
The study contributed to the body of online research and NBS research by adding to 
the current research regarding NBS educational needs and online usage. The following 
contributions were made with the conclusion of the study: The positive newborn 
screening preliminary (before confirmatory testing returns) handouts were added to the 
Internet. The parents of infants with a positive NBS are a small collective and having 
another research study that emphasizes their voice regarding of the importance of 
available and reliable resources may empower them. The PCPs have a just-in-time 
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resource that is easily accessed and allows them to provide accurate, and timely 
counseling to the parents of the infant with a positive screen. 
Finally, potential follow up research regarding the parent and NBS education were 
identified during the study. These research efforts may include answering the following 
questions:  
- Does the current online positive newborn screening portal meet the needs of the 
parent with a newly identified positive NBS?  
 
- What is the linkage of the developmental concerns and/or the age of the child to 
the parental stress level? 
 
- Are parent support groups online a helpful resource to parents of a child with an 
identifiable NBS disorder? If so, what factors make that online group helpful or 
not helpful?  
 
- What factors influence the PCPs use of the Internet/online portals for NBS 
information? 
 
- Is UpToDate a timely and reliable portal for PCPs to access NBS information?  
 
- Do PCPs know general NBS information that is available on the Internet? 
  
Newborn screening research has been slowly evolving and educational needs of 
families and PCPs have come to the forefront in many NBS programs, hopefully the 
parents and providers of these NBS positive infants can be identified so further research 
can continue and be rigorous. 
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Appendix A: Oregon NBS Specialty Consultants’ Approvals 
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Appendix B: IRB Approval 
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Appendix C: Approval for use of PCP Survey 
-----Original Message----- 
From: Alex Kemper [mailto:kempe006@mc.duke.edu];  
Sent: 12/17/2009 3:50:45 PM 
To: Becky Whittemore [mailto:whittemb@ohsu.edu]; alex.kemper@duke.edu 
[mailto:alex.kemper@duke.edu];  
Subject: Re: Primary Care Physician's Attitudes...Newborn Screening Results Question 
Hi Becky - would be happy to send it to you to use as you see fit - am in clinic tomorrow and then 
out of town Monday and Tuesday. I'll send it when back, but if I forget, just pester me. Thanks, 
Alex
 
 From: Becky Whittemore [whittemb@ohsu.edu] 
  Sent: 12/17/2009 03:01 PM PST 
  To: "'alex.kemper@duke.edu'" <alex.kemper@duke.edu> 
  Subject: Primary Care Physician's Attitudes...Newborn Screening Results Question 
Dr. Kemper: 
We are contemplating a survey of our PCPs (physicians, nurse practitioners, and physician 
assistants) that have taken care of an infant with a positive newborn screening. Your study is one 
of the few completed regarding this topic. 
I did not see the actual tool that you used referenced with details in the Pediatrics’ article and 
wondered if you would be willing to share with us? We are concerned with Oregon’s follow up but 
may extend to our survey to the Northwest Newborn Screening group—which includes Oregon, 
Alaska, Hawaii, Idaho, Nevada and New Mexico. We would like to make some changes in our 
website and references that we share with our PCPs prior to their interaction with the families but 
would like to validate the effectiveness and your tool appeared to be a possible fit for a pre and 
post survey. 
Thanks for any information that you can share. 
 Becky 
 Becky Whittemore, MN, MPH, FNP 
Nurse Practitioner/ Nurse Educator 
Metabolic Clinic /Newborn Screening Program 
OHSU/ Oregon State Public Health Laboratory 
whittemb@ohsu.edu 
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Appendix D: Survey for PCPs – Pre-Portal  
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Appendix E: Survey for Parents – Pre-Portal 
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Appendix F: Survey Designed (Not Used) for PCPs – Post-Portal 
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Appendix G: Survey Designed (Not Used) for Parents – Post-Portal 
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Appendix H: Parenting Stress Index-Short Form 
Parenting Stress Index-Short Form Overview* 
*Investigator will be using the copyright purchased forms that due to copyright laws cannot be included here. 
Themes and numbers are noted below for all questions that parents circle how they agree with each 
statement, answering on scale of strongly agree, agree, not sure, disagree or strongly disagree. 
 
Item and Description 
1. Feel that I cannot handle things 
2. Gave up my life for children’s needs 
3. Feel trapped by parenting responsibilities 
4. Unable to do new and different things 
5. Never able to do things that I like to do 
6. Unhappy with last purchase of clothing for myself 
7. Quite a few things bother me 
8. Having a child caused problems with spouse 
9. Feel alone and without friends 
10. Expect not to enjoy myself at parties 
11. Not as interested in people as I used to be 
12. Don’t enjoy things as I used to  
13. Child rarely does things for me 
14. Child does not like me or want to be close 
15. Child smiles at me less than expected 
16. My efforts for child aren’t appreciated 
17. Child doesn’t giggle or laugh much when playing 
18. Child doesn’t learn as quickly as other children 
19. Child doesn’t smile as much as other children 
20. Child isn’t able to do as much as other children 
21. Takes a longtime for child to get used to new things 
22. Parent’s rating of competence 
23. Expected to have closer feelings for my child 
24. Child does things that bother me to be mean 
25. Child cries or fusses more often than other children 
26. Child wakes in bad mood 
27. Child is moody and easily upset 
28. Child does things that bother me a great deal 
29. Child reacts strongly 
30. Child gets upset easily 
31. Child’s sleeping or eating schedule hard to establish 
32. Getting child to do something is hard 
33. Parent report a number of bothersome things child does 
                                                                                   
   *Adapted from Abidin, 2012; Haskett et al., 2006. 
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Appendix I: Marketing Letter for PCPs 
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Appendix J: Marketing Letter for Parents
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Appendix K: Consent Form for PCPs  
 
87 
 
 
 
88 
 
 
Appendix L: Consent Forms for Parents  
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        Appendix M: Reminder/Post Card Reminder PCPs and Parents 
 
  
Date 
Last week a questionnaire was mailed to you because you were selected to assist us 
in a study about the newborn screening process from a primary care provider’s 
perspective.  
 
If you have already completed and returned the questionnaire, please accept my 
sincere thanks.  If not, please do so right away. I am grateful for your help with this 
important study. 
 
If you did not receive a questionnaire or if it was misplaced, please call me at (207) 
233-2864 and I will sent another one in the mail for you today. 
 
Sincerely, 
 
 
Becky Whittemore 
NOVA Southeastern Doctoral Student 
 
Date 
Last week a questionnaire was mailed to you because you were selected to assist us 
in a study about the newborn screening process from a parent’s perspective.  
 
If you have already completed and returned the questionnaire, please accept my 
sincere thanks.  If not, please do so right away. I am grateful for your help with this 
important study. 
 
If you did not receive a questionnaire or if it was misplaced, please call me at (207) 
233-2864 and I will sent another one in the mail for you today. 
 
Sincerely, 
 
 
Becky Whittemore 
NOVA Southeastern Doctoral Student 
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Appendix N: Oregon NBS Web Portal 
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Appendix O: New Positive Newborn Screening Web Portal 
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Appendix P: Parent Handout PKU 
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Appendix Q: Provider Handout PKU 
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Appendix R: Parent Handout MCAD 
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Appendix S: PCP Handout MCAD 
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Appendix T: Parent Handout CH 
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Appendix U: PCP Handout CH
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Appendix V: Parent Handout CF
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Appendix W: PCP Handout CF
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